SUMMARY Cytogenetic and clinical investigations were performed in 85 members of a large family, in which 18 males and seven females were mentally retarded. In the male patients the fragile site Xq27 was found in 6 to 44% (mean 22.5%) of peripheral blood lymphocytes. One non-retarded male expressed the cytogenetic abnormality in 6% of his cells. In 21 females the fra(X) was found in 3 to 28% (mean 8.7%) of their cells. Two obligate carriers did not express the fragile site. A significant difference in expression between the seven retarded (mean 16-7%) and seven non-retarded female carriers of corresponding age (mean 6-3%) was found (a=0.01). No significant correlation between expression and age could be established, either in males or in females. The cytogenetic results appeared to be consistent.
Since the detection of the fragile site at band q27 of the X chromosome,1 2 cytogenetic analysis of lymphocytes is indispensable for diagnosing non-specific mental retardation. Folic acid deficiency is associated with the expression of the cytogenetic abnormality,3 depletion of thymidilic acid probably being the underlying cause of the phenomenon. 4 However, the frequency of expression varies greatly and rarely exceeds 50%, even in hemizygous males. 5 Complete lack of expression is often found in obligate carriers.67 Low folate conditions, on the other hand, can cause a considerable increase in the rate of non-specific telomeric changes which are morphologically similar to the fragile site.8 A cut-off point has to be chosen to avoid false positives, but this increases the risk of false negative estimates.
This causes difficulties in genetic counselling.
The relationship between the cytogenetic abnormality and its phenotypic expression is even more complex. The X chromosomal nature of the abnorReceived for publication 22 March 1986 . Accepted for publication 22 April 1986 mality implies that all males showing the fragile site should have an abnormal phenotype, but the fra(X) has been demonstrated in normal non-retarded men.9 1( Moreover, several families have been reported in which the fragile X has presumably been transmitted by normal men to their carrier daughters."-"7 Incomplete evidence exists about the cytogenetic expression in such males. A 79% penetrance of mental impairment in males has been found by Sherman et The family study was extended after it appeared that 16 fra(X) positive subjects were descendants of a man (III.12) who was said to have been normal. None of his sons, but several of his daughters, expressed the fragile site. Either he had transmitted the abnormality to his daughters or he had married a carrier woman. Both possibilities had to be considered as we discovered that his wife's sister also had a fra(X) positive daughter (IV.52) with three fra(X) We also studied the relation between expression of the marker and age (fig 3) . In males, no influence of age on the frequency of expression could be 3  55  2  71  2  72  2  73  2  74  3  75  2  77  2  78  3  80  2  81  2  82  2  Mean  2- CT scans of the skull were performed in IV.7, IV.8, and IV.12. In all of them, enlargement of the ventricular system that exceeded the expected age alterations was found ( fig 5) . group.bmj.com on July 12, 2017 -Published by http://jmg.bmj.com/ Downloaded from retarded and non-retarded males and the phenotypically and cytogenetically normal males who can transmit the abnormality, is sufficient reason for an occasional disturbance of the segregation data.
We observed phenotypic expression in 17 out of 18 marker positive males (94-4%). The paucity of reports about fra(X) positive normal men seems to confirm this high penetrance of mental deficiency in fra(X) positive males.
A striking peculiarity was the low percentage of cells with the fragile site in the fra(X) positive normal man (IV. 10) compared with his seven retarded brothers (6% to, on average, 27% Neither in the male IV. 10 nor in the carrier females could the differences in expression be explained by a negative correlation between age and the expression of the marker. Familial characteristics do not apply as all belong to the same kindred. In this connection, the women in sibship IV.38 to IV.51 are very interesting. Assuming that the abnormality has been passed to them by their normal father, they could be assigned to the group of exceptional carriers who rarely, if ever, are mentally retarded. Only four out of seven of these carriers expressed the fragile site in 9, 9, 6, and 2% of their cells, respectively. These appear to be much lower percentages 
